Photochemical demonstration of stacked C.C+ base pairs in a novel DNA secondary structure.
The secondary structure of the alternating polydeoxynucleotide sequence poly[d(C-T)] was studied as a function of pH by ultraviolet absorbance and circular dichroism spectroscopy and by the analysis of UV-induced photoproducts. As the pH was lowered, poly[d(C-T)] underwent a conformational transition that was characterized by changes in the long-wavelength region (280-320 nm) of the CD spectrum. These changes have previously been interpreted as evidence for the formation of a core of stacked, protonated C X C+ base pairs in a double-helical complex of poly[d(C-T)], with the thymidyl residues being looped out into the solvent [Gray, D. M., Vaughan, M., Ratliff, R. L., & Hayes, F. N. (1980) Nucleic Acids Res. 8, 3695-3707]. In the present work, poly[d(C-T)] was labeled with [U-14C]cytosine and [methyl-3H]thymine and irradiated at pH values both above and below the conformational transition point (monitored by CD spectroscopy). The distribution of radioactivity in uracil means value of uracil dimers, uracil means value of thymine dimers (the deamination products of cytosine means value of cytosine and cytosine means value of thymine dimers, respectively), and thymine-means value of thymine dimers was then determined. As the pH was decreased, we found an increase in the yield of uracil means value of uracil dimers and a decrease in the yield of uracil means value of thymine dimers, which occurred concomitantly with the change in the CD spectrum.(ABSTRACT TRUNCATED AT 250 WORDS)